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Since it is well known that the vibration characteristics such as the eigenperiod and the damping ratio of buildings are dependent on the amplitude of vibration. In this paper, these characteristics of the horizontal first mode, based on the seismic observation records obtained from the low and middle raised RC and SRC buildings, are studied. These characteristics are evaluated corresponding to the 2 amplitude levels, the small earthquake level and the middle earthquake level. The observation data are analyzed using the ARX model. Since it is well known that the vibration characteristics such as the eigenperiod and the damping ratio of buildings are dependent on the amplitude of vibration. In this paper, these characteristics of the horizontal first mode, based on the seismic observation records obtained from the low and middle raised RC and SRC buildings, are studied. These characteristics are evaluated corresponding to the 2 amplitude levels, the small earthquake level and the middle earthquake level. The observation data are analyzed using the ARX model. (1), (2) 2000 2) 1 In the structural design of buildings, although the eigenperiod and the damping ratio are very important values which affect on the vibrational behavior of the buildings, the characteristics of them are not understood enough. Recently, many earthquake records of buildings were obtained, especially around the 2011 off the Pacific Coast of To hoku Earthquake (hereafter the 3.11 earthquake). Based on these records, it becomes well known that the characteristics are dependent on the amplitude of vibration even in the linear condition.
STUDY ON HORIZONTAL FIRST MODE VIBRATION CHARACTERISTICS OF LOW AND MIDDLE RISED RC AND SRC BUILDINGS CONSIDERING AMPLITUDE DEPENDENCY
In this paper, these characteristics of the horizontal first mode, based on the seismic observation records obtained from the low and middle raised RC and SRC buildings, are studied. These characteristics are arranged corresponding to the 2 amplitude levels, the small amplitude level (the average drift angle R is ne arly 10 -6 ) and the middle amplitude level (R is nearly 10 -3 ). The observation data, which are obtained by the building research institute for long years, are analyzed using the ARX model.
The obtained main results are as follows. 1) While the small amplitude dependency is seen for the 1st mode eigenperiod, the larger dependency is seen in the 1 st mode damping ratio.
2) The 1 st mode eigenperiod (shown as T1/H) of buildings before the 3.11 earthquake is nearly 0.016 to 0.017 for the small earthquake level, and nearly 0.017 to 0.020 for the middle earthquake level.
3) The 1 st mode damping ratio before the 3.11 earthquake is about 2% for the small earthquake level, and about 4% for the middle earthquake level, where the soil-structure interaction effect is included in these values. 4) After the 3.11 earthquake, the values of both the eigenperiod and the damping ratio are increased. The variation of them is larger in the middle amplitude level than in the small earthquake level. 5) When the experienced maximum drift angle is less than 4x10 -4 , the variation of the eigenperiod is small. However, when the drift angle is more than that value, the variation becomes larger especially in the middle amplitude level. 6) In the small amplitude level, the variation of the damping ratio is small for the experienced maximum drift angle, while in the middle amplitude level the variation is large when the drift angle is more than 4x10 -4 . 7) Concerning to the aging effect, the eigenperiod is continued to be longer until 8 or 10 years after the building completion.
After these years, the eigenperiod becomes almost constant. Nevertheless, the eigenperiod becomes longer when the strong earthquake attacked.
8) The variation of the eigenperiod by the aging effect is larger in the middle amplitude level than in the small amplitude level. This tendency is correspond well to that of after the 3.11 earthquake.
9) The variation of the damping ratio by the aging effect is small. However, the damping ratio increases when the strong earthquake attacked. 

